Introduction
Inability of the land use planning to cope with the dynamics of urban growth that harms the environmental sustainability has led to the growth of detrimental cities in the sub Saharan region. The complication calls for immediate attention from urban authorities and stakeholders. Over the years, the concept of urban land use planning in third world countries of Sub Saharan Africa was committed to what was earlier on obtainable in the Western Countries. The present planning system itself was the reflection of colonialism. For example, the land use planning system of Ghana was fashioned to pursue her colonial master agenda (Njoh, 2009; Rakodi, 2006) . Similarly, in Nigeria the planning system is cruelled and outdated. It was anchored on the 1946 act which was a product of 1932 Town and Country Planning act in the United Kingdom (Aribigbola, 2008) . This was common to many countries in the region.
The most prevalent characteristic of urban land use planning in the region is confined within a rigid system of top-down approach instead of a participatory bottom-up approach. The approach commonly entails the allocation of land to various designated urban activities over a long period of time, without due consideration of urban dynamism and participatory. On the other hand land use planning at the local level is considered upon as a guide by stakeholders towards neighborhood future land use pattern (Philip, David, Edward, & Daniel, 2006) . As a result, land use plan has been implemented in the absence of sufficient participation from the citizens as the primary stakeholders. In the meantime, Agenda 21 has addressed that land use planning should be a collective decision making process that guide and aid allocation of urban land to activity that provides the many benefits to the citizens in a sustainable manner. Towards this sustainability, the land use planning should be able to accommodate many sustainable values as showed in Figure 1 .
The need for effective land use planning amid rapid urban growth in sub Saharan African Cities remains paramount. Globally, projected urban population by 2050 will account for 70 percent of world population (Seto & Shephard, 2009) . About 90 percent of the urban population increase will occur in Africa and Asia (UN, 2014) , with sub Saharan African region leading across the Continent. As growth of urban areas remain unabated in the coming years, it is expected that more pressure will be on land at both the urban Centers and suburbs. Therefore effective land management system that will guide and direct human activities remains very dominant. Land remains the basic natural resource upon which all developmental activities depend. Considering the interacting and conflicting nature of activities on this vital urban resource, it is essential, to design a detail proposal on effective allocation and management of land in a coordinated manner (FEPA, 1998) Land is regarded as limited in supply, but a fundamental natural resource that sustained urban growth and transformation. Without sufficient land, the urban growth cannot be accommodated appropriately. The ability to guide land use changes is critical to control and regulating expansion and connectivity in urban areas. Therefore adequate land management through compatible land use system promotes efficient and resilient urban development geared towards Sustainability (World Bank, 2013) . Consensus shows that urban land use planning remains the appropriate tool that can be used by urban stakeholders for effective and proper management of urban growth in the 21st century (UN-Habitat, 2009).
The inability of land use planning to cater for the rapid urban growth and attain the goal of environmental sustainability has remained a major setback to the development of urban Centers in the study. This inefficacy has resulted in the illegal acquiring of land which, in the long run creates urban squatters, slums and shanties as well as substandard informal development in urban areas. For instance, according to the study of (Amao, 2012; Aribigbola, 2007; Eko, Ayama, Eni, Eja, & Esien, 2012; Yadua, 2012) . Some of the urban ills associated with informal growth include: uncontrolled development or loose development control, weak economic basis, destruction of urban natural resources, and above all the violation of development regulations. Rapid urban growth without a strong guide of land use planning as a tool for land allocation and regulation, may gradually lead to a degenerated and deplorable condition of the physical environment. In this case, the urban areas in sub Saharan are mostly characterized by concentric urban form with radial expansion growth which is particularly dictated by economic motives and population pressures.
In many countries, the land use plan has been a veritable tool in urban planning and the development of urban areas over the years. Land use planning systems in the developed world of Western Europe and Northern America can be described as very pragmatic and have continued to respond to urban dynamism sharply. In contrast, loose urban development control present in the study area despite the existing urban plan. The contemporary issue in land use planning today is flexibility and shift to embrace more participatory, democratic involvement and integrated process. A link between land use planning and environmental issues which is already a new frontier in the developed world is very much lacked in sub Saharan countries. Watson (2009) ,argued that the old way of land use planning in urban planning and development gives little attention to poverty and sustainability amid rapid urban growth. Indeed, the old approach tends to limit its effectiveness and efficiency. This has given rise to the assertion that land use planning systems in sub Saharan region is fragile (Dowell & Ellis, 2009) . The application of land use planning system in urban planning for the sub Saharan region has over the years been criticized in studies by Egbu (2007) , Kironda (2006) , Njoh (2009) and Watson (2009) .The basis of criticism was the inability of the system to monitor urban growth and enhance urban welfare. The lack of harmony between urban growth and key environmental sustainability indicators can say to be a reason for the indictment of the land use planning system over the years. This negative trend has limited the role of land use planning as a drive to efficient urban growth that promotes environmental sustainability in sub Saharan African cities.
This paper is aimed at assessing the efficacy of land use planning system on urban growth and to ascertain it consequences on environmental sustainability in a sub Saharan city of Kaduna. The old land use system couple with the lack of will power from urban authority in the control of urban development may have resulted in the current urban form which has created harm to the sustainability of the city. Finally, the objectives of this study can be outline as follow: to established evident and trend of growth for the city over the years, to trace the existing gap between the planning system and growth in the city, to established the environmental ills that has affected the attainment of environment sustainability target for Kaduna urban area over the years and finally put forward policy recommendations.
Study Area
Kaduna is a colonial town founded in 1907 by the British colonist. It became the capital of northern Nigeria region in 1917. Geographically, Kaduna is located between latitude 10 degrees, 27'N to 10 degrees 38'N and between longitude 7 degrees, 20'E to 7 degrees 35'E. Figure  2 shows the outline map of Kaduna urban area. Kaduna is divided into almost two equal parts by a seasonal Kaduna River. The city is ranked third with respect to population size after Kano and Abuja in Northern Nigeria and considered as a strong political, economic and military base in Nigeria. It is made of four administrative councils namely: Kaduna North, Kaduna South, Chikun and Igabi. A focus on Kaduna is motivated by the structural changes in the physical forms, population, economic and social composition of the city due to rapid growth through the year. It is pertinent to note that, Kaduna urban area like many sub Saharan Africa cities is characterized by the following: Philip et al., 2006)  A concentric growth pattern that expands away from the central area of the city to form a mono centric land use pattern.  High concentration of population density amid shortage and poor condition of existing infrastructure  Development of informal ribbon settlements along the major routes in the city.  High traffic congestion along the major routes in the city during peak hours of the day.  Rapid land use conversion that is detrimental to rich natural vegetation and organized open spaces and  Lack of greenbelt area to demarcate the urban boundary from adjourning regional areas.
Material and Approach
The study employed both primary and secondary data, and information materials in this work. We also carried out an in-depth review of relevant literature materials and extracted them in line with the area of interest. We retrieved Kaduna Urban area Landsat imageries showing Land cover/Land use trend for the years 1982 through 2015. Parah Urban Konsult supplied the digital data in ArcGIS format. We carried out the analysis on the satellite imageries by using ArcGIS 10.2 software. Finally, we undertook the counting of traffic flow manually by using a tally sheet at selected points along selected routes in the city. Higher National Diploma students in their second year of study were trained and utilized for this purpose.
The Concept of "Sustainable Development" and "Environmental Sustainability"
The concept of sustainable development is basically to balance between economic prosperity, environmental quality and social welfare for the benefit of human wellbeing. Sustainable development is to address the need of the present without jeopardizing ability of the future generations to meet their needs (WCED, 1987) . This definition shows that, the baseline for sustainable development is the need for proper integration of environmental management in the quest for efficient economic development across all sectors. The environmental component of sustainable development is a major concern for urban stakeholders' amid rapid urbanization trend in third world countries of sub Saharan Africa. "Environmental sustainability" as a concept is defined as a condition of stability, resilience and linkages that enables human society to meet it needs.
Based on the objectives set out in this paper, environmental sustainability can be assessed using different indicators. 
Evidence and Trend of Growth in Kaduna Urban Area
Transitional growth of Kaduna over the years can be ascribed to both demographic and physical increase. The population composition of the city has continued to grow steadily. Increase in population can be related to natural increase through birth rate and the influx of people from within and outside the country. Furthermore, the growth of Kaduna can also be assigned to its proximity to Nigeria Federal capital territory, Abuja (Abbas, 2010) . A city with a population base of 628,000 people in 1980 has an estimated population of 1,807,000 in 2015 bases on projection (UN, 2007) . At the national level, Kaduna is ranked fifth. Figure 3 shows evidence of steady population increase from 1980 to 2015.The population is expected to grow steadily and is projected to reach 2,083,000 million by the year 2020.
Evidence of physical growth can be observed in changes in Land use and Land covers in the city. The initial development plan for Kaduna urban area was to cover a radius of 15km from the central area. However, the city has far exceeded it boundary limit to about 20km to 25km radius from the center. Figure 4 , 5, 6, 7 shows steady increase in built-up area from 1982 to 2015 respectively. A transitional expansion of the city over this period is established. A breakdown of urban planning activities in Kaduna are the lack of coordinated plans that will guide growth in the city. The last and only approved plan for guiding physical development in the city was the 1967 master plan (i.e. The Great Kaduna Master Plan 1967-2020). The plan was prepared base on the rigid top-down approach and span through a very long period of time. Therefore, neglecting due consideration of urban dynamism over time. The urban dynamics exist every day, thus a city plan must be flexible to respond to the urban dynamics. The core elements of flexibility, participatory, democratization and integration were lacked. An attempt to review the 1967 plan in 2010 only received bureaucratic bottom neck. However, the reviewed Master plan was formally endorsed and approved as a working document in 2016 without functional organ for implementation. Empirical evidence has shown that, the growth of the city has exceeded the 1967 master plan provision by far. The scenario has resulted in poor growth been guided by uncoordinated land subdivision and weak planning mechanism in form of development control trailing from behind.
Land use planning has been unable to measure up with the rate of urban growth of the city. The pace of land use planning intervention in land acquisition, preparation of plans, implementation, monitoring and projection of future growth does not correspond to the current reality in the city and has created a gap. This gap has led to a large scale proliferation of illegal layouts, emergent of sprawling settlements, distortion and overlapping on existing layouts (Hussaini, 2012) . The peripheral growth of the city along major routes is characterized by informal settlements. The concept of land use planning has been reduced to "land subdivision" and control by illegal multiple organs. The lack of coordination and proper monitoring of growth have affected the infrastructure base of the city. This has buttressed the The spatial growth of Kaduna like other cities of sub Saharan Africa region are characterized by the following:
 Sprawling along the major route of the city and the conversion of rich natural land to built-up area.  Urban growth is guided by disjointed land sub division plan that has no regard for environmental issues.  Depending on old and outdated land use plan which does not consider the contemporary dynamism of urban growth.  Weak planning mechanism in form of development control trailing urban growth from behind.
6.
The missing link between land use planning and urban growth. this figure means there is significant positive association between traffic volume and CO 2 at evening peak hours along selected points in the city. The result of R-square=0.642 and it indicated a strong connection between traffic volume and CO2 at evening peak hour (Table 6 ). Table 3 , shows the average traffic load in the morning peak period of 7:00am to 9:30am heading to the city center along major routes from the adjourning settlements on working days and the average traffic load in the evening peak period of 4:00pm to 6:30pm moving out of the city center to adjourn settlements. The high traffic load which comprises different model splits usually leads to traffic congestion in the city during the morning and evening peak period. The implication of traffic congestion, is considered in extreme concentration of carbon emission emanating from the combustion of fossil fuel. Table 4 , shows carbon emission concentration in selected points along traffic routes in the city of Kaduna. The results of the R-square 0.833 and 0.642 for the morning and evening peak period indicate a strong connection between traffic volume and CO 2 .The data show a very high disparity between acceptable standard limit of 350 parts per million (ppm) and average values measured at all points. Carbon is not directly harmful to human health(ATPS, 2013) but remain very significant among the Greenhouse gases (GHGS). The effect of greenhouse gases like carbon in global climate change is regarded as the greatest environmental threat currently facing the world. Similarly, based on previous studies on air quality, it is proved that conventional air pollutants and Greenhouse gases are both generated by fossil fuel combustion (Smith, 2013) The emission of harmful air pollutants such as: Carbon monoxide, Nitrogen oxides, Sulphur dioxide and particulate matters has also been established. Air pollution related diseases in three hospitals in the city revealed that 3,073 cases of Asthma, Cardiovascular and Bronchitis disease between the years 2006-2011 were reported (Ezra, Dyaji, & Nwokedirioha, 2013) . This revelation is a clear indictment on the air quality index for the city.
The poor and weak land use planning system has resulted in uncoordinated and unguided physical growth of the city. A gradual decline in green vegetation cover and the encroachment of built-up areas into the flood plain of river Kaduna poses a threat to environmental sustainability. The inability to reconcile between urban growth and greenery may likely result to Urban Heat Island (UHI) effect and may also affect the carbon sequestration ability in the city. The gradual increase in surface temperature due to conversion of vegetative surface to a hard and non-porous surface affects the urban environment. This trend affects solar radiation, evaporation rate and above all, may likely increase the energy need for the city.
The steady decline in farmland in the city increase more concern about the sustainability of urban and peri-urban Agriculture production. Agreed on the assertion that urbanization impact on land and water, puts urban food production at risk (Eaton & Hilhorst, 2003; FAO, 2000) . This may likely affect food security and the livelihood of urban population that depend on this farmlands. The drop in agricultural activity may likely increase the poverty index for the city. Furthermore, the encroachment of built up areas along the flood plain of River Kaduna has attracted severe consequences to victims and urban authority over the years. Between 1976 and 2010 a total of 3,350 hectares of the floodplain was taken over as built-up areas for physical development (Opatoyinbo, Adepetu, & Abdullahi, 2015) . It was believed that over 2000 residential houses along the plain of the River Kaduna were submerged, and thousands of people were displaced following excessive night rainfall in September, 2015 (News, 2015) . This scenario is consistent with the United Nation report that 62% of World Bank study on African infrastructure, which pointed out that sprawl in African cities will increase the cost of infrastructure delivery (World Bank, 2010) and may also retard cost recovery ability. Above all, the land use planning approach for the city is old and does not consider the contemporary dynamism of urban growth.
7.
The current trend and implications for environmental sustainability.
Urban growth is part of the transitional trend associated with the urbanization process. The expansion of the urban area may not be a problem considering the strategic role of urban areas as the Center of human attraction and places of habitation and work in order to improve the standard of living (Fagbohun, 2007) . However, the nature, pattern, direction and rate of urban growth have become the issue of contention over the years. A missing link between land use planning and uncoordinated urban growth poses a major threat to environmental sustainability in any city. The implications of this trend in Kaduna can be considered upon from the following environmental indicators: CO 2 emission resulting from high traffic volume, air quality and decline in natural green areas. The lapses in land use planning for the city have resulted to mono centric land use pattern. This pattern has impacted negatively on the transportation system. The uncontrolled expansion has continued to increase the distance between adjourning settlements and the city center. Increase distance between the origin and destination may discourage trekking or the use of a bicycle. Therefore, may result in auto-dependence (Kockelman, 1997; Permana, Perera, Aziz & Ho, 2015) .
The regression analysis between CO 2 and Traffic volume at Morning Peak Hour (7:00-9:00am) was conducted. The result showed that Ftest =10.006, p-value <0.05, means there is a significant positive association between traffic volume and CO 2 at morning peak hours along the points. The result of R-square=0.833, indicating a strong connection between traffic volume and CO2 at morning peak hours (Table 5 ).
The regression analysis between CO 2 and Traffic volume at Evening Peak Hour (4:00-6:30pm urban population in Sub Saharan Africa lives in life threatening condition, affected by environmental disasters such as flooding (UNHabitat, 2009 ). Kaduna urban area is also bedeviled with the problem of solid waste management. The waste management path to environmental sustainability in it three "Rs" slogan of reduce, reuse, and recycle is not being practice. In 2015, questionnaires administered in the city show that 30.2% of respondents representing the highest, admitted that indiscriminate dumping of waste is the major environmental problem confronting them.
Conclusion and Policy Implications
As rate of urbanization and pace of growth in urban areas keeps escalating in sub Saharan Africa. The inability to harmonize between the land use plan and growth has created a widespread challenge for Kaduna urban area. Notable ills identified in this study are the large scale proliferation of illegal development along major routes of the city which has led the emergent of a sprawling settlement pattern far from the city nub of activities. Similarly, uncoordinated growth has remained a major predator of the urban rich natural areas such as farmland, vegetation and bare surface, and water bodies. The implications of this negative trend in environmental sustainability of Kaduna have manifested in the high traffic congestion resulting in high concentration of CO2 above the acceptable limit. Air pollution related diseases identified for the city over the years are a pointer towards poor air quality due to pollutants. The encroachment of settlements along the Plain of Kaduna River which has resulted in annual flooding impact negatively to sustainability in the city. Finally, in order to promote resilient and environmental sustainability the restructuring and repositioning of land use planning institutional body to meet up with current challenges of urban transition is necessary. Then, the old and rigid approach to land use planning systems should be discarded and the new concept of flexibility, public participation and integration of environmental issues should be entrenched. An effective coordination by urban stakeholders in order to create linkage between land use planning practice and urban growth for environmental sustainability should also be promoted.
